Structures
The interactive 3d structures can be enabled by clicking on them. Flash player is required. Online PDF viewers are often not capable of displaying the structures. If problems arise with other PDF viewers Adobe Acrobat always worked in our testing. Tab. S2.1: Comparison of spectroscopic parameters for the ED slit nozzle expansion spectra shown in Fig. S4.1 . All experiments involve a KBr broadband beamsplitter, CaF 2 lenses, a 2mm InSb detector and a watercooled globar radiation source. The risotto experiment has a significantly lower stagnation pressure and a significantly higher nozzle temperature at lower spectral resolution, but it yields comparable spectra, suggesting that these parameters are not critical for ED expansions. He consumption is lowest for the risotto-jet parameters despite the longest nozzle. Tab. S2.4: Overview of calculated energies ∆E of M' relative to M from this work ( a ) and from the literature for ED and CD. All energies are given in kJ mol −1 . The LCCSD(T0)-F12a calculations were conducted with the Molpro 2012.1 ab initio programm package [1] . [4] ∆E 0 1.4 -B3LYP/aug-cc-pVDZ [3] ∆E 0 1.7 -B3LYP/aug-cc-pVTZ [5] ∆E 0 [7] ∆E el 0.3 -MP2/6-311++G(d,p) [7] ∆E el 2.6 -MP2/cc-pVDZ [8] ∆E el −0.2 -MP2/cc-pVDZ [7] ∆E el 1.8 -MP2/aug-cc-pVDZ [7] ∆E el 1.8 -MP2/cc-pVTZ [7] ∆E el
hybrid method according to [12] , c aug-cc-pVTZ on hydroxylgroups otherwise cc-pVTZ Tab. S2.5: Comparison of the electronic ∆E el and ZPE-corrected relative energy ∆E 0 as well as the accumulated OH-stretching Raman v Ra and IR visiblity v IR , normalised with respect to het4, of the 11 lowest dimer structures of ED and CD for different basis sets (def2-X ZVP, X =T, Q) at the B3LYP-D3 level of approximation. Each dimer of CD is structurally related to the corresponding ED dimer. [10] . All values are given in cm −1 . CCl 4 attenuates the free/bound splitting, CDCl 3 enhances it, whereas all absolute wavenumbers are reduced by solvent or matrix embedding. The PCM model [10] does not reproduce the splitting attenuation and significantly underestimates the absolute wavenumber reduction by CCl 4 .
Raman/Jet a 3667 3628 3628 3616 39 12 FTIR/Matrix Ar [13] (peak average) 3654 3618 --36 -IR/CCl 4 [10] 3631 3598 --33 -IR/CCl 4 [14] 3634 3602 --32 -IR/CCl 4 [15] 3633 3601 --32 -IR/CCl 4 [16] 3632 3598 --34 -FTIR/CCl 4 [13] 3631 3598 --33 -VCD,IR/CCl 4 [17] 3632 3600 --32 -FTIR/CDCl 3 [13] 3609 3545 --64 -IR/CS 2 [16] 3615 3588
B3LYP-D3(BJ,abc)/def2-TZVP a 3808 3769 3771 3752 39 19 B3LYP-D3(BJ,abc)/def2-QZVP a 3832 3795 3797 3778 37 19 B3LYP/6-311++G** [10] 3842 3804 3807 3788 38 19 B3LYP/6-311++G** [10] . The deformation energies for ED are shown in orange, for CD in dark red and the difference of ED and CD in red. It is evident that the increase of the deformation energy when switching from ED to CD is the highest for the strained het4. This effect is also quite pronounced for hom3 b ' which results from the strongly distorted bifurcated donor monomer subunit. The difference between ED and CD relative to het4 results in the values that were used for Fig. 5 of the paper for the other conformations. Fig. 6 of the paper but with dispersion energies taken from sSAPT0/juncc-pVDZ calculations. Qualitatively there are no significant changes in comparison to the SAPT2+ analysis. The lower case s indicates that some special scaling was applied according to the standard value of Psi4 1.2.1 [18] , with which the calculations were carried out. Furthermore density fitting was used with all other parameters remaining unchanged with respect to their default settings. It should be noted that the success of sSAPT0/jun-cc-pVDZ is entirely dependent on error compensation and the chosen basis set was based on the recommendation of Parker et al. [19] which yielded the best error compensation in their tests. Only dimers relevant to the interpretation of the spectra are shown. The stabilisation of all conformers when no dispersion correction is used can be explained by the fact that het4 profits the most from dispersion interactions. The hydrogen bonds are slightly longer which also predominately affects het4 due to the fact that four hydrogen bonds are getting weaker. In case of ED all shifts are fairly equal which is in line with similar dispersion interactions among the conformers. This is also mostly the case for CD with the exception of hom2" and het2", indicating that they themselves also are strongly affected by London forces resulting in a less pronounced stabilisation. The differences in noise in the corresponding unscaled upper traces can be largely attributed to differences in scan number and resolution as well as spectrometer and acquisition mode. Note that the temperatures chosen for the popcorn-jet spectra differ slightly from those in Fig. 2 to maximise the comparability between the three experiments and the cluster composition. For the grey spectra the tubing and nozzle temperature was increased and the stagnation pressure decreased. The spectra are scaled to M. The black spectrum is also shown in Fig. 2 of the paper. The spectral features labelled M H are most likely caused by hot transitions from the corresponding low lying torsional OH-mode (ν tor (v)) to the OH-stretching mode (ν OH (v)) of M (ν OH (1) +ν tor (1) ←ν OH (0) +ν tor (1)). The observed shifts are in good agreement with a VPT2 calculation at the B3LYP-D3(BJ)/def2-QZVP level of computation performed with Gaussian 09 Rev.E01 [20] . 
